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BRIEF DESCRIPTION OF THE DRAWINGS 
(0018] Figure 1 provides the nucleic acid (SEQ ID NO:l) and amino acid (SEQ ID NO:2) 
sequences of fucosyltranferase from H. pylori strain 1 182B. 

[0019] Figure 2 provides the nucleic acid (SEQ ID NO:3) and amino acid (SEQ ID NO:4) 
5 sequences of fucosyltranferase from H. pylori strain 1 1 1 1 A. 

[0020J Figure 3 provides the nucleic acid (SEQ ID NO:5) and amino acid (SEQ ID NO:6) 
sequences of fucosyltranferase from H. pylori strain 1218B. 

[0021] Figure 4 provides the nucleic acid (SEQ ID NO:7) and amino acid (SEQ ID NO:8) 
sequences of fucosyltranferase from H. pylori strain 19C2B. 

10 [0022] Figure 5 provides the nucleic acid (SEQ ID NO:9) and amino acid (SEQ ID NO: 10) 
sequences of fucosyltranferase from H. pylori strain 91 5 A. 

[0023] Figure 6 provides the nucleic acid (SEQ ID NO:l 1) and amino acid (SEQ ID 
NO: 12) sequences of fucosyltranferase from H. pylori strain 26695 A. 

[0024] Figure 7 provides the nucleic acid (SEQ ID NO: 13) and amino acid (SEQ ID 
1 5 NO: 1 4) sequences of fucosyltranferase from H. pylori strain 1 9C2A. 

[0025] Figure 8 provides an alignment between 1 182 futB amino acid sequence (SEQ ID 
NO: 15) and a consensus sequence from the glycosyltransferase family 10 (SEQ ID NO: 16), 
i.e., the fucosyl transferase family. Amino acids 23 through 305 of 1 182 futB are shown in 
the top line and represent the most conserved region of the protein, i.e. the fiicosyltransferase 
20 catalytic domain. 

[0026] Figure 9 provides an alignment between 1111 futA amino acid sequence (SEQ ID 
NO: 17) and a consensus sequence from the glycosyltransferase family 10 (SEQ ID NO: 18), 
i.e., the fucosyltransferase family. Amino acids 27 through 417 of 1 182 futB are shown in 
the top line and represent the most conserved region of the protein, i.e. the fucosyltransferase 
25 catalytic domain. 

[0027] Figure 10 provides an alignment between 1218 futB amino acid sequence (SEQ ED 
NO: 19) and a consensus sequence from the glycosyltransferase family 10 (SEQ ID NO:20), 
i.e., the fucosyltransferase family. Amino acids 23 through 399 of 1 182 futB are shown in 
the top line and represent the most conserved region of the protein, i.e. the fucosyltransferase 
30 catalytic domain. 
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[0028] Figure 1 1 provides an alignment between 19C2 futB amino acid sequence (SEQ ID 
NO:21) and a consensus sequence from the glycosyltransferase family 10 (SEQ ID NO:22), 
i.e., the fucosyl transferase 
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family. Amino acids 23 through 377 of 1 182 futB are shown in the top line and represent the 
most conserved region of the disclosed protein, i.e. the fucosyltransferase catalytic domain. 

[00291 Figure 12 provides an alignment between amino acid sequence of H. pylori strains 
1 182 FutB (SEQ ID NO:25), 1111 FutA (SEQ ID NO:23), 1218 FutB (SEQ ID NO:26), 
5 19C2 FutB (SEQ ID NO:27), 915FutA (SEQ ID NO: 10), 19C2 FutA (SEQ ID NO: 14), and 
26695 FutA (SEQ ID NO:24). The bottom sequence is a consensus sequence (SEQ ID 
NOS:28-37). 

[0030] Figure 13 provides an alignment between nucleic acid sequence of//, pylori strains 
1182 FutB (SEQ IDNO:l), 1111 FutA (SEQ ID NO:3), 1218FutB (SEQ ID NO:5), 19C2 
10 FutB (SEQ ID NO:7), 915FutA (SEQ ID NO:38), 19C2 FutA (SEQ ID NO:13), and 26695 
FutA (SEQ ID NO:l 1). The bottom sequence is a consensus sequence (SEQ ID NOS:39-74). 

[0031 J Figure 14 provides oligosaccharide structures of Lacto-N-neo-Tetraose (LNnT), a 
substrate of the H. pylori fucosyltransferases and Lacto-N-Fucopentaose III (LNFPIII or 
LNFIII), a product of the H. pylori fucosyltransferases. 

15 [0032] Figure 15 provides the results of analysis of acceptor specificity for the H. pylori 
fucosyltransferases. 

[0033] Figure 16 provides the yield of LNFIII synthesis using the H. pylori 
fucosyltransferases. Two ion exchange resins were tested: MR3 NH4HCO3 and 
Dowexl/Dowex50 resin. 

20 [0034] Figure 1 7 demonstrates the use of FutB a-1 ,3/4-fucosyltranferase from H. pylori 
strain 1 182 to transfer fucose to the glycoprotein asialyltranferrin. The upper panel shows 
GC/MS analysis of sialylated transferrin. The lower panel shows GC/MS analysis of 
sialylated transferrin that has been enzymatically asialylated and then fucosylated using//. 
pylori strain 1 182 FutB a-l,3/4-fucosyltranferase. Key to sugar structures: filled squares- 

25 GlcNAc; open circles-mannose; filled diamonds-galactose; triangles-fucose; stars-sialic acid. 

DEFINITIONS 

[0035] Unless defined otherwise, all technical and scientific terms used herein generally 
have the same meaning as commonly understood by one of ordinary skill in the art to which 
30 this invention belongs. Generally, the nomenclature used herein and the laboratory 

procedures in cell culture, molecular genetics, organic chemistry and nucleic acid chemistry 
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and hybridization described below are those well known and commonly employed in the art. 
Standard techniques are used for nucleic acid and peptide synthesis. Generally, enzymatic 
reactions and purification steps are performed according to the manufacturer's specifications. 
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protein sequence that is specifically recognized by an antibody. Epitope tags are generally 
incorporated into fusion proteins to enable the use of a readily available antibody to 
unambiguously detect or isolate the fusion protein. A "FLAG tag" is a commonly used 
epitope tag, specifically recognized by a monoclonal anti-FLAG antibody, consisting of the 
5 sequence AspTyrLysAspAspAspAspLys (SEQ ID NO:75) or a substantially identical variant 
thereof. Other suitable tags are known to those of skill in the art, and include, for example, 
an affinity tag such as a hexahistidine (SEQ ED NO:76) peptide, which will bind to metal ions 
such as nickel or cobalt ions. Purification tags also include maltose binding domains and 
starch binding domains. Purification of maltose binding domain proteins is know to those of 
1 0 skill in the art. Starch binding domains are described in WO 99/1 5636, herein incorporated 
by reference. Affinity purification of a fusion protein comprising a starch binding domain 
using a betacylodextrin (BCD)-derivatized resin is described in USSN 60/468,374, filed May 
5, 2003, herein incorporated by reference in its entirety. 

[0055] The term "functional domain" with reference to glycosyl transferases, refers to a 
1 5 domain of the glycosyltransferase that confers or modulates an activity of the enzyme, e.g., 
acceptor substrate specificity, catalytic activity, binding affinity, or other biological or 
biochemical activity. Examples of functional domains of glycosyltransferases include, but 
are not limited to, the catalytic domain. 

[0056] The terms "expression level" or "level of expression" with reference to a protein 
20 refers to the amount of a protein produced by a cell. The amount of protein produced by a 

cell can be measured by the assays and activity units described herein or known to one skilled 
in the art. One skilled in the art would know how to measure and describe the amount of 
protein produced by a cell using a variety of assays and units, respectively. Thus, the 
quantitation and quantitative description of the level of expression of a protein, e.g., an H. 
25 pylori fiicosyltransferase, can be assayed measuring the enzymatic activity or the units used 
to describe the activity, or the amount of protein. The amount of protein produced by a cell 
can be determined by standard known assays, for example, the protein assay by Bradford 
(1976), the bicinchoninic acid protein assay kit from Pierce (Rockford, Illinois), or as 
described in U.S. Patent No. 5,641,668. 

30 [0057J The term "enzymatic activity" refers to an activity of an enzyme and may be 
measured by the assays and units described herein or known to one skilled in the art. 
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junction of the two moieties results in production of a protein having an intact authentic N- 
terminal reside. 

D. Purification of a-l 5 3/4-fucosy!tranferase proteins 
[01 17] The H. pylori fucosyl transferase proteins of the present invention can be expressed 
5 as intracellular proteins or as proteins that are secreted from the cell, and can be used in this 
form, in the methods of the present invention. For example, a crude cellular extract 
containing the expressed intracellular or secreted H. pylori fucosyltransferase protein can 
used in the methods of the present invention. 

[01 18] Alternatively, the H. pylori fucosyltransferase proteins can be purified according to 
10 standard procedures of the art, including ammonium sulfate precipitation, affinity columns, 
column chromatography, gel electrophoresis and the like {see, generally, R. Scopes, Protein 
Purification, Springer- Verlag, N.Y. (1982), Deutscher, Methods in Enzymology Vol 182: 
Guide to Protein Purification., Academic Press, Inc. N.Y. (1990)). Substantially pure 
compositions of at least about 70 to 90% homogeneity are preferred, and 98 to 99% or more 
1 5 homogeneity are most preferred. The purified proteins may also be used, e.g., as 
immunogens for antibody production. 

[0119] To facilitate purification of the H. pylori a-1 ,3/4-fucosyltranferase proteins of the 
invention, the nucleic acids that encode the fusion proteins can also include a coding 
sequence for an epitope or "tag" for which an affinity binding reagent is available, i.e. a 

20 purification tag. Examples of suitable epitopes include the myc and V-5 reporter genes; 

expression vectors useful for recombinant production of fusion proteins having these epitopes 
are commercially available (e.g., Invitrogen (Carlsbad CA) vectors pcDNA3.1/Myc-His and 
pcDNA3.1/V5-His are suitable for expression in mammalian cells). Additional expression 
vectors suitable for attaching a tag to the H. pylori a-l,3/4-fucosyltranferase proteins of the 

25 invention, and corresponding detection systems are known to those of skill in the art, and 
several are commercially available (e.g., FLAG" (Kodak, Rochester NY). Another example 
of a suitable tag is a polyhistidine sequence, which is capable of binding to metal chelate 
affinity ligands. Typically, six adjacent histidines (SEQ ID NO:76) are used, although one 
can use more or less than six. Suitable metal chelate affinity ligands that can serve as the 

30 binding moiety for a polyhistidine tag include nitrilo-tri -acetic acid (NTA) (Hochuli, E. 
(1990) "Purification of recombinant proteins with metal chelating adsorbents" In Genetic 
Engineering: Principles 
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for affinity-based immobilization. For example, antibodies that specifically bind to a 
glycoprotein are suitable. Also, where the glycoprotein of interest is itself an antibody or 
contains a fragment thereof, one can use protein A or G as the affinity resin. Dyes and other 
molecules that specifically bind to a glycoprotein or glycolipid of interest are also suitable. 

5 . [0135] The recombinant fusion protein of the invention can be constructed and expressed 
as a fusion protein with a molecular "tag" at one end, which facilitates purification of the 
protein, i.e., a purification tag. Such tags can also be used for immobilization of a protein of 
interest during the glycosylation reaction. Suitable tags include "epitope tags," which are a 
protein sequence that is specifically recognized by an antibody. Epitope tags are generally 

10 incorporated into fusion proteins to enable the use of a readily available antibody to 

unambiguously detect or isolate the fusion protein. A "FLAG tag" is a commonly used 
epitope tag, specifically recognized by a monoclonal anti-FLAG antibody, consisting of the 
sequence AspTyrLysAspAspAspAspLys (SEQ ID NO:75) or a substantially identical variant 
thereof. A mcy tag is another commonly used epitope tag. Other suitable tags are known to 

15 those of skill in the art, and include, for example, an affinity tag such as a hexahistidine (SEQ 
ID NO:76) peptide, which will bind to metal ions such as nickel or cobalt ions. Purification 
tags also include maltose binding domains and starch binding domains. Purification of 
maltose binding domain proteins is know to those of skill in the art. Starch binding domains 
are described in WO 99/15636, herein incorporated by reference. Affinity purification of a 

20 fusion protein comprising a starch binding domain using a betacylodextrin (BCD)-derivatized 
resin is described in USSN 60/468,374, filed May 5, 2003, herein incorporated by reference 
in its entirety. 

[0136] Preferably, when the glycoprotein is a truncated version of the full-length 
glycoprotein, it preferably includes the biologically active subsequence of the full-length 
25 glycoprotein. Exemplary biologically active subsequences include, but are not limited to, 

enzyme active sites, receptor binding sites, ligand binding sites, complementarity determining 
regions of antibodies, and antigenic regions of antigens. 

[0137J In some embodiments, the H. pylori fucosyltransferase proteins and methods of the 
present invention are used to enzymatically synthesize a glycoprotein or glycolipid that has a 
30 substantially uniform glycosylation pattern. The glycoproteins and glycolipids include a 
saccharide or oligosaccharide that is attached to a protein, glycoprotein, lipid, or glycolipid 
for which a glycoform alteration is desired. The saccharide or oligosaccharide includes a 

40 



BRIEF DESCRIPTION OF THE DRAWINGS 

(sea TP fio't) {it* XP M>:i) 

[0018] Figure 1 provides the nucleic acid A and amino acid A sequences of fucosyltranferase 
from H. pylori strain 1 182B. 

5 [0019] Fj^ure 2 provides the nucleic acid and amino acid.sequences of fucosyltranferase 
from //. pylori strain 1 1 1 1 A. 

[0020] Figure 3 provides the nucleic acid A and amino acid^equences of fucosyltranferase 
from H. pylori strain 1 2 1 8B. 

[0021] Figure 4 provides the nucleic acid A and amino acidAsequences of fucosyltranferase 
1 0 from H. pylori strain 1 9C2B. 

lse+ (sea ip ttouo) 

[0022] Figure 5 provides the nucleic acidAand amino acid A sequences of fiicosyltranferase 

from H. pylori strain 9 15 A. 

[0023] Figure 6 provides the nucleic acid^nd amino acid A sequences of fucosyltranferase 
from H. pylori strain 26695 A. 

(s£d J> jp Mo: if) 

15 [0024] Figure 7 provides the nucleic acidAand amino acid A sequences of fucosyltranferase 
from H. pylori strain 19C2A. 

[0025] Figure 8 provides an alignment between 1 182 futB amino acid sequence A and a 
consensus sequence from the glycosyltransferase family 10, i.e., the fucosyltransferase 
family. Amino acids 23 through 305 of 1 1 82 futB are shown in the top line and represent the 
20 most conserved region of the protein, i.e. the fucosyltransferase catalytic domain. 

(fC&2t> Afollt) 

[0026] Figure 9 provides an alignment between 1111 futA amino acid sequenceAand a 

{sea jp *<>:/!) 

consensus sequence from the glycosyltransferase family 10^ i.e., the fucosyltransferase 
family. Amino acids 27 through 417 of 1 182 futB are shown in the top line and represent the 
most conserved region of the protein, i.e. the fucosyltransferase catalytic domain. 

25 [0027] Figure 10 provides an alignment between 1218 futB amino acid sequence and a 

(sea TP *>:uo) 

consensus sequence from the glycosyltransferase family 10, i.e., the fucosyltransferase 
family. Amino acids 23 through 399 of 1 1 82 futB are shown in the top line and represent the 
most conserved region of the protein, i.e. the fucosyltransferase catalytic domain. 

(S ft( i jp /dfcre 2jJ 

[0028] Figure 1 1 provides an alignment between 19C2 futB amino acid sequence.and a 
30 consensus sequence from the glycosyltransferase family 10, i.e., the fucosyltransferase 



5 



♦ 



family. Amino acids 23 through 377 of 1 182 futB are shown in the top line and represent the 
most conserved region of the disclosed protein, i.e. the fiicosyltransferase catalytic domain. 

[0029] Figure 12 provides an alignment between amino acid sequence of H. pylori strains 
1 182 FutB, llll FutA^ 1218 FutB, 19C2 FutB, 9l5FutA, 19C2 FutA^ and 26695 Fut^. The 
5 bottom sequence is a consensus sequenc^ 

[0030] Figure 13 provides an alignment between nucleic acid sequence of H. pylori strains 
(s£oXP*io:l) ts*A3p*>:3) teAXfrieS) (se*3P*>1) C*£a Jt>**>-M) Cs^jp^.ft) 

1182 FutB, 1111 FutA, 1218FutB^ 19C2 FutB, 915FutA, 19C2 FutA. and 26695 FutA. The 

A A A A A a A 

bottom sequence is a consensus sequence^** XP * :r *~ 7V ) 

[0031] Figure 14 provides oligosaccharide structures of Lacto-N-neo-Tetraose (LNnT), a 

10 substrate of the H. pylori fucosyltransferases and Lacto-N-Fucopentaose HI (LNFPDI or 

LNFIII), a product of the H. pylori fucosyltransferases. 
/ 

[0032] Figure 15 provides the results of analysis of acceptor specificity for the H. pylori 
fucosyltransferases. 

[0033] Figure 1 6 provides the yield of LNFIII synthesis using the H. pylori 
15 fucosyltransferases. Two ion exchange resins were tested: MR3 NH4HCO3 and 
Dowexl/Dowex50 resin. 

[0034] Figure 1 7 demonstrates the use of FutB a- 1 ,3/4-fucosyltranferase from H. pylori 
strain 1 182 to transfer fucose to the glycoprotein asialyltranferrin. The upper panel shows 
GC/MS analysis of sialylated transferrin. The lower panel shows GC/MS analysis of 
20 sialylated transferrin that has been enzymatically asialylated and then fucosylated using H. 
pylori strain 1 182 FutB a-l,3/4-fucosyltranferase. Key to sugar structures: filled squares- 
GlcNAc; open circles-mannose; filled diamonds-galactose; triangles-fiicose; stars-sialic acid. 

DEFINITIONS 

25 [0035] Unless defined otherwise, all technical and scientific terms used herein generally 
have the same meaning as commonly understood by one of ordinary skill in the art to which 
this invention belongs. Generally, the nomenclature used herein and the laboratory 
procedures in cell culture, molecular genetics, organic chemistry and nucleic acid chemistry 
and hybridization described below are those well known and commonly employed in the art. 

30 Standard techniques are used for nucleic acid and peptide synthesis. Generally, enzymatic 
reactions and purification steps are performed according to the manufacturer's specifications. 
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protein sequence that is specifically recognized by an antibody. Epitope tags are generally 
incorporated into fusion proteins to enable the use of a readily available antibody to 
unambiguously detect or isolate the fusion protein. A "FLAG tag" is a commonly used 
epitope tag, specifically recognized by a monoclonal anti-FLAG antibody, consisting of the 

^ (S£a IP 

5 sequence AspTyrLysAspAspAsp AspLys A or a substantially identical variant thereof. Other 
suitable tags are known to those of skill in the art, and include, for example, an affinity tag 
such as a hexahistidin^peptide, which will bind to metal ions such as nickel or cobalt ions. 
Purification tags also include maltose binding domains and starch binding domains. 
Purification of maltose binding domain proteins is know to those of skill in the art. Starch 
10 binding domains are described in WO 99/15636, herein incorporated by reference. Affinity 
purification of a fusion protein comprising a starch binding domain using a betacylodextrin 
(BCD)-derivatized resin is described in USSN 60/468,374, filed May 5, 2003, herein 
incorporated'by reference in its entirety. 

(0055] The term "functional domain" with reference to glycosyltransferases, refers to a 
15 domain of the glycosyltransferase that confers or modulates an activity of the enzyme, e.g., 
acceptor substrate specificity, catalytic activity, binding affinity, or other biological or 
biochemical activity. Examples of functional domains of glycosyltransferases include, but 
are not limited to, the catalytic domain. 

[0056] The terms "expression level" or "level of expression" with reference to a protein 
20 refers to the amount of a protein produced by a cell. The amount of protein produced by a 

cell can be measured by the assays and activity units described herein or known to one skilled 
in the art. One skilled in the art would know how to measure and describe the amount of 
protein produced by a cell using a variety of assays and units, respectively. Thus, the 
quantitation and quantitative description of the level of expression of a protein, e.g., an H. 
25 pylori fucosyltransferase, can be assayed measuring the enzymatic activity or the units used 
to describe the activity, or the amount of protein. The amount of protein produced by a cell 
can be determined by standard known assays, for example, the protein assay by Bradford 
(1976), the bicinchoninic acid protein assay kit from Pierce (Rockford, Illinois), or as 
described in U.S. Patent No. 5,641,668. 

30 [0057] The term "enzymatic activity" refers to an activity of an enzyme and may be 
measured by the assays and units described herein or known to one skilled in the art. 
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junction of the two moieties results in production of a protein having an intact authentic N- 
terminal reside. 

D. Purification of o-l,3/4-fucosyItranferase proteins 
[0117] The H. pylori fucosyltransferase proteins of the present invention can be expressed 
5 as intracellular proteins or as proteins that are secreted from the cell, and can be used in this 
form, in the methods of the present invention. For example, a crude cellular extract 
containing the expressed intracellular or secreted H. pylori fucosyltransferase protein can 
used in the methods of the present invention. 

[0118] Alternatively, the H. pylori fucosyltransferase proteins can be purified according to 
10 standard procedures of the art, including ammonium sulfate precipitation, affinity columns, 
column chromatography, gel electrophoresis and the like (see, generally, R. Scopes, Protein 
Purijication/Springer-Verlag, N.Y. (1982), Deutscher, Methods in Enzymology Vol 182: 
Guide to Protein Purification., Academic Press, Inc. N.Y. (1990)). Substantially pure 
compositions of at least about 70 to 90% homogeneity are preferred, and 98 to 99% or more 
15 homogeneity are most preferred. The purified proteins may also be used, e.g., as 
immunogens for antibody production. 

[0119] To facilitate purification of the H. pylori a-l,3/4-fucosy!tranferase proteins of the 
invention, the nucleic acids that encode the fusion proteins can also include a coding 
sequence for an epitope or "tag" for which an affinity binding reagent is available, Le. a 

20 purification tag. Examples of suitable epitopes include the myc and V-5 reporter genes; 

expression vectors useful for recombinant production of fusion proteins having these epitopes 
are commercially available (e.g., Invitrogen (Carlsbad CA) vectors pcDN A3 . 1 /Myc-His and 
pcDNA3. 1/V5-His are suitable for expression in mammalian cells). Additional expression 
vectors suitable for attaching a tag to the H. pylori c*-l,3/4-fucosyltranferase proteins of the 

25 invention, and corresponding detection systems are known to those of skill in the art, and 

several are commercially available (e.g., FLAG" (Kodak, Rochester NY). Another example 

of a suitable tag is a polyhistidine sequence, which is capable of binding to metal chelate 

_ (sea jj> **>z7L) 

affinity hgands. Typically, six adjacent histidines A are used, although one can use more or less 

than six. Suitable metal chelate affinity ligands that can serve as the binding moiety for a 

30 polyhistidine tag include nitrilo-tri-acetic acid (NT A) (Hochuli, E. (1990) "Purification of 

recombinant proteins with metal chelating adsorbents'* In Genetic Engineering: Principles 
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for affinity-based immobilization. For example, antibodies that specifically bind to a 
glycoprotein are suitable. Also, where the glycoprotein of interest is itself an antibody or 
contains a fragment thereof, one can use protein A or G as the affinity resin. Dyes and other 
molecules that specifically bind to a glycoprotein or glycolipid of interest are also suitable. 

[0135] The recombinant fusion protein of the invention can be constructed and expressed 
as a fusion protein with a molecular "tag" at one end, which facilitates purification of the 
protein, Le. 9 a purification tag. Such tags can also be used for immobilization of a protein of 
interest during the glycosylation reaction. Suitable tags include "epitope tags," which are a 
protein sequence that is specifically recognized by an antibody. Epitope tags are generally 
incorporated into fusion proteins to enable the use of a readily available antibody to 
unambiguously detect or isolate the fusion protein. A *TLAG tag" is a commonly used 
epitope tag, specifically recognized by a monoclonal anti-FLAG antibody, consisting of the 
sequence AspTyrLysAspAspAsp AspLys A or a substantially identical variant thereof. A mcy 
tag is another commonly used epitope tag. Other suitable tags are known to those of skill in 
the art, and include, for example, an affinity tag such as a hexahistidin^peptide, which will 
bind to metal ions such as nickel or cobalt ions. Purification tags also include maltose 
binding domains and starch binding domains. Purification of maltose binding domain 
proteins is know to those of skill in the art. Starch binding domains are described in WO 
99/15636, herein incorporated by reference. Affinity purification of a fusion protein 
comprising a starch binding domain using a betacylodextrin (BCD)-derivatized resin is 
described in USSN 60/468,374, filed May 5, 2003, herein incorporated by reference in its 
entirety. 

[0136] Preferably, when the glycoprotein is a truncated version of the full-length 
glycoprotein, it preferably includes the biologically active subsequence of the full-length 
glycoprotein. Exemplary biologically active subsequences include, but are not limited to, 
enzyme active sites, receptor binding sites, ligand binding sites, complementarity determining 
regions of antibodies, and antigenic regions of antigens. 

[0137J In some embodiments, the H. pylori fucosyl transferase proteins and methods of the 
present invention are used to enzymatically synthesize a glycoprotein or glycolipid that has a 
substantially uniform glycosylation pattern. The glycoproteins and glycolipids include a 
saccharide or oligosaccharide that is attached to a protein, glycoprotein, lipid, or glycolipid 
for which a glycoform alteration is desired. The saccharide or oligosaccharide includes a 
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